INTRODUCTION
i) Preparation of crude extract : To each 10 g of minced sample, 90 cc of 80 % methanol was added. The mixture was shaken vigorously for 30 minutes, allowed to stand for 24 hours at room temperature, and then filtered. The residue was re-extracted with a small volume of 80% methanol and the process was repeated.
The filtrate and washings were put together. Each extract was evaporated under negative pressure until it became a heavy syrup, which was described. At one time , four sheets of paper were developed in the same procedure as above described, then divided into two groups , the first two sheets were colored with ninhydrin solution and diazo -reagent respectively , and the others were kept colorless . Each colored paper was laid upon the colorless one and all colored spots were traced with pencil in order to transfer th e contures of the spots to the colorless paper . The traced parts were cut off and In the separation of putrefactive amines, methanol containing HCl seemed to have generally been used. However, it was reported(2) that an acute poison like muscarin had been produced artificially during the extraction of poison originated from shellfish with HC1-methanol. In our preliminary experiment, the extraction with 80 % methanol at room temperature resulted in producing no artificial poison to any extent.
a. Materials and methods: Using the incriminated material of the outbreak in Hiroshima as well as ordinary market material for control, the following four method were compared with each other:
(i) extraction with 80% methanol at room temperature, the same in Experiment 1, a, i), (ii) with 60% methanol containing 1 % HC1, followed by heating at boiling point with refiux condensor for 1 hour.
The extract was filtered off and was concentrated in vacuo to a small volume, then added with a small volume of water.
These procedures were alternately repeated in order to expel HC1, (iii) with 60% methanol containing 1 % glacial acetic acid. The subsequent procedures were the same as the method (ii), and (iv) with 5% trichloracetic acid solution as usually done. In every method, the sample was 10 g and the final concentration of the extract is as shown in Table 4 . The extracts with each of the solvents were mixed together and concentrated to a syrup under negative pressure.
Each syrup was dissolved in 10 cc of water, from which 0.01 cc was placed to develop a paper.
The appearance of the toxic substance in a spot on the paper with n-butanol-acetic acid-water (4:1:2) was the guide of solubility. b. Results: As shown in Fig. 7 , histamine was detected in both extracts of F-4 (ethanol) and F-6 (residue).
However, the vagus-stimulant of unknown structure was detected only in the F-6 fraction.
The difficulty of the substance to dissolve in absolute alcohol is due to a characteristic difference from histamine. Further Experiments on the Extraction Methods of the Poison In the outbreak of a similar food poisoning in Nagano Prefecture in November, 1953, Miyaki et al(3) found that unusual amount of histamine and some cooperative factor of histamine had been present in the causative material, whereas, no toxic substance other than histamine was reported to exist. The authors wanted to elucidate the contradiction of our result against it and the comparative study on the extractive methods was undertaken. a. Material and methods:
The material used in this experiment was the causative material of the outbreak at Hamamatsu, which was def atted with acetone or ether and was completely dried in a vacuum de,sicator before examination. Extractive procedures are shown in Fig. 8 in which the procedures adopted by Miyaki et al(3) are figured in bold line. Histamine and total vagus-stimulant contained in each extract are shown in Table 5 . The former was calculated by Kadota's and the latter was by Magnus' method using intestine of guinea pigs. All the extracts were developed in one-dimensional chromatography with, nbutanol-acetic acid-water (4:1:2), and the action of the extract from the part corresponding to each spot on the paper with ninhydrin to contract intestine by means of Magnus' method was determined by the same procedure previously described. Table 5 and Fig. 9 , in which the spots of positive contraction with intestine are shaded with oblique lines. In Fig. 9 , the three spots from the bottom of the extract No. 3 showed contracting activity to contract intestine, which migh have been due to the tailing phenomenon of the poison of unknown structure.
The presence of histamine with no other toxic substance was confirmed in the extract, No. 5 in Fig. 9 , which coincided with the observation by Miyaki et al. It was also detected in some other extracts such as that from the residue with 80% methanol as shown in No. 7 in Fig. 9 . The vagus-stimulant, however, was not recovered from the extract No. 5 in Fig. 9 . Therefore, such vagus-stimulant, if any in a material, would hardly be detected when the material was extracted with absolute ethanol or methanol because of its hard solubility in them. Paper chromatogram of those extracts 1 to 7 showed in Fig. 8 ii) Electrodialytic character of toxic substances: Using a Micro-Paury's apparatus, electrodialytic character of the toxic substances was investigated. The membranes used were cellophane for anode and membrane of cattle-intestine for cathode.
The voltage employed was 40-50 V and the current was 200-300 mA/hr.
Fifty cc of crude toxic extract was poured into the middle compartment and filled up with water. After about 5 hours' dialysis, solutions in three compartments were concentrated to 50 cc respectively. The contents of histamine and total vagus-stimulant of the above solutions as well as the action to contract intestine of each extract from the part corresponding to the spot on the paper with ninhydrin were determined by the same procedure as before.
Results are shown in Table 7 and Fig. 11 . Both the new poison and histamine were recovered in the anode compartment, indicating the basic character of these substances. Fig. 12 . The action to contract intestine by Magnus' method of each fraction obtained by the above procedures as well as of each extract from the parts corresponding to the spots on the paper with ninhydrin were determined by the same procedures as previously described.
Experimental results disclosed the precipitating reaction of both histamine and the poison with pho.sphotungstic acid (Table 8) . Therefore, this vagus-stimulant, like histamine, could be regarded as a basic substance in points of its electrodialytic character and its precipitability with phosphotungstic acid.
DISCUSSION
The causative materials of four independent outbreaks of allergy-like food poisoning associated with marine products were found to contain unusual amount of histamine and vagus-stimulant of unknown structure. The latter poison was successfully separated by means of paper chromatography and identified its vagus toxicity by Magnus' method using intestine of guinea pig. Although purification or crystallization of this substance has not yet been performed, it can be said to be distinct from histamine or any other known amines in view of the Rf value on the paper and the solubility in absolute alcohol. The presence of this poison was confirmed in all four causative materials examined. The presence of this poison in addition to histamine in foodstuffs could become the main agent to develop allergy-like symptoms when consumed. Miyaki et al(3) reported that the causative agents should be the presence of unusual amount of histamine and its cooperative factor after they investigated the Nagano episode though they could not detect any other toxic substances than histamine. Naturally, it is quite likely that the kind and the amount of toxic substances in food may be different from one case to another depending on the kind of foodstuff, seasoning or any other conditions. But the most
